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Introduction

58
Hot melt extrusion (HME) combined with injection molding (IM) is a versatile 59 manufacturing technique which has generated significant interest in the pharmaceutical field 60 based on the possibilities offered by this technique (Crowley et al., 2007 , Repka et al., 2007 Follonier et al., 1994, Repka et al., 1999) . It enables the production of tablets independent of 62 the powders compactibility (Quinten et al., 2011) . A homogeneous system can be created via a 63 substantial energy input, provided by elevated temperature, high shear force and pressure.
64
Different polymers are used as matrix drug delivery systems, wherein the drug is uniformly (Kararli, 1995) 
X-ray diffraction (XRD)
153
The crystallinity of the samples was determined via X-ray diffraction using a D5000 Cu calculated and experimental degree of quaternization was 5, 7, 5 and 8% for EudrE-Q10, -Q25,
198
-Q50 and -Q75, respectively. As the objective was to determine the relative influence of the 199 degree of quaternization on drug release, these differences were regarded as negligible. 
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Q50 (▲), EudrE-Q75 (▼).
236
As glassy solid solutions are inherently thermodynamically metastable, recrystallization 237 is inevitable. However, a previous study indicated that the tertiary ammonium group of the diethylether, dialysis and lyophilization, still contained some residual solvents. These can alter 252 the molecular mobility of IBP and increase its tendency to recrystallize.
253
As protonation of EudrE is responsible for the fast hydration/dissolution of the polymer 254 and as this protonation is evidently reduced at higher pH values, a second approach to achieve 255 pH-independent release was to create a low pH micro environment around the tablet during 256 dissolution via the addition of acids to the HME/IM processed formulations. High 257 concentrations of acids in the diffusion layer during dissolution could lower the pH, leading to 258 accelerate protonation of EudrE and enhance the drug release rate. To this end, several 259 dicarboxylic acids (succinic, glutaric and adipic acid) were added to the formulation (Table 1) .
260
The addition of dicarboxylic acids to the IBP/EudrE 30/70 mixture did not influence the 
276
The importance of low pH in the diffusion layer was illustrated by the addition of 20% 277 disodium succinate to the formulation: IBP release was limited to 10% after 60 min, vs. 92% change of a t-butyl group in the polymer structure to a n-butyl group increases the molecular 289 mobility of the polymer as a result of an increase in free volume and a less denser polymer 290 structure. As adipic acid had the highest amount of carbons between its 2 carboxylic groups, 291 the polymer's free volume and its molecular mobility were increased to a higher extent 292 compared to succinic and glutaric acid containing formulations, resulting in a lower mechanical 293 stability (Table 2) . 
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